Baker / CRITICAL THINKING 329 used in actual thinking, but merely set forth the results of thinking.
[Logical] forms apply not to teaching conclusions, not to arriving at beliefs and knowledge, but to the most effective way in which to set forth what has already been concluded, so as to convince others ... of the soundness of the result [1933: 74] .
According to Dewey, "Actual thinking has its own logic; it is orderly, reasonable, reflective" (1933: 75). He believes that every thinking experience begins with "a perplexed, troubled, or confused situation"; it will lead to a "cleared-up, unified, resolved situation at the close." Coining the term "reflective thinking," Dewey summarized five phases of this cognitive process (1933: 107):
(1) suggestions, in which the mind leaps forward to a possible solution; (2) an intellectualization of the difficulty or perplexity that has been felt (directly experienced) into a problem to be solved, a question for which the answer must be sought; (3) the use of one suggestion after another as a leading idea, or hypothesis, to initiate and guide observation and other operations in collection of factual material; (4) the mental elaboration of the idea or supposition (reasoning, in the sense in which reasoning is a part, not the whole, of inference); and, (5) testing the hypothesis by overt or imaginative action.
These five phases are not necessarily adopted in a fixed order. Different problems will involve different patterns with some phases overlapping, recurring, expanding in importance, or diminishing in significance. Dewey certainly did not intend to create a mechanical method of thinking which could be uniformly divided into five phases.
The irony of Dewey's philosophy is the ease with which his pragmatic ideas became textbook dogma in the potboiler literature produced for college students planning careers in American 330 TEACHING SOCIOLOGY / APRIL 1981 public schools. Thousands of students memorized the five stages of reflective thought as gospel truth. But Dewey's model acted also as a stimulus and guide for college teachers committed to the educational aims of general education (Dressel and Mayhew, 1954) .
Many philosophers and educators believe Dewey too extreme in stressing the contrast between formal logic and reflective thinking. But they still accept his concept of critical thinking as a cognitive process. Critical thinkers approach a given problem or statement with a coherent set of steps or stages which can be employed flexibly as a unified system of logical operations. Elements of this cognitive process are mobilized to attack a statement or problem as a total thinking experience. The problem or statement is seen as a whole unit of intellectual inquiry. Critical thinking involves a relatively short list of mental activities essential to understanding the thoughts of others and to constructing a thoughtful position of one's own (Dressel and (2) there is ambiguity in a line of reasoning (3) certain statements contradict each other (4) a conclusion follows necessarily (5) a statement is specific enough (6) a statement is actually the application of a certain principle (7) an observation statement is reliable (8) an inductive conclusion is warranted (9) the problem has been identified (10) something is an assumption (11) a definition is adequate (12) a statement made by an alleged authority is acceptable.
This list does not exhaust all aspects of sophisticated thinking. For example, Ennis excludes by definition any discussion of creative thinking; and he excludes temporarily the judging of value statements because the topic is too complicated and controversial. Ennis recognizes that topics in the above list are not mutually exclusive. And finally, he stresses the importance of pragmatic judgment in the assessment of any statement. The pragmatic dimension "requires the admission that complete criteria can not be established for critical thinking. An element of intelligent judgment is usually required in addition to applying criteria and knowing the meaning" (1962: 85).
During the past seventeen years, Ennis has refined, extended, and tested empirically many items in this original taxonomy (see especially, 1964, 1969, 1973, 1975) . He is currently preparing a revised statement on critical thinking more extensive than the original. Renaming his area of inquiry rational thinking, Ennis elaborates on his original twelve topics. Ennis (1979: 5-6 ) outlines briefly characteristics of rational thinkers as persons who:
A. are proficient at:
(1) observing, (2) inferring an explanation, the point, the meaning, and so forth, (1) exercise the proficiency they possess, (2) take into account the total situation, (3) be well-informed, (4) demand as much precision as the subject matter permits, (5) deal with the parts of a complex situation in an orderly fashion, (6) consider seriously other points of view than one's own, (7) withhold judgment when the evidence and/or reasons are insufficient, (8) take a position (and change the position) when the evidence and reasons are sufficient to warrant so doing, and (9) accept the necessity of exercising informed judgment; and C. exercise good judgment.
In 1962, Ennis defined critical thinking as a distinctly reactive endeavor in which the critical thinker responded with rigorous scrutiny to the thoughts of others. Ennis has shifted his position in recent years, presently defining critical thinkers as more positive and assertive persons. They are expected not only to detect a variety of problems, but to take appropriate action. Critical thinkers actively seek to become well informed, and do not shy away from value questions.
SOME PERENNIAL ISSUES AND NEW TERMINOLOGY IN TESTING
Sociology teachers can benefit from closer examination of various concepts of critical thinking. They also can gain new insight into the craft of teaching by becoming familiar with current literature about evaluating learning outcomes. During the past two decades, conventional ideas of testing have been challenged among educational researchers. The controversy has centered on the purposes for which tests are intended. One such debate distinguishes between criterion-referenced tests and normreferenced tests. Other scholars identify the functions of testing by using the contrasting terms of normative and summative evaluation. I will review briefly these basic types.
During the past half century, testing technicians have developed discriminating tests which rank people according to group norms (the group may be a classroom, school, state, or the nation). Tests such as the SAT, ACT, and GRE are designed to make comparative judgments among people. They serve as sorting devices to determine placement in various learning settings (e.g., "slow" classrooms, elite universities). While critics often have denounced such tests, an alternative measurement theory did not surface until 1963. In a landmark article, Robert Glaser (1963: 519) introduced a new dichotomy. "What I shall call criterion-referenced measures depends upon an absolute standard of quality, while what I term norm-referenced measures depends upon a relative standard." Norm-referenced tests determine a student's relative standing (e.g., 90th percentile); criterion-referenced tests determine a student's level of proficiency along a continuum of achievement (e.g., highly proficient). Criterion-referenced tests "provide information as to the degree of competence attained by a particular student which is independent of reference to the performance of others" (1963: 519). The issue for Glaser is not to weight the relative worth of one's scores, but to demonstrate the mastery of a specified content area.
Glaser's concern is hardly new. Criterion-referenced measures-e.g., tests for a driver's license, a lifeguard certificate, Boy Scout Badges-have been institutionalized for many years. But his insistence on using criterion-referenced measures in classrooms seemed revolutionary to many technicians in the testing industry.
Educational researchers such as Glaser and Popham are persuaded that the full range of academic subjects in schools is best evaluated by criterion-referenced tests. Others disagree, causing the topic of testing to be highly controversial (Ebel, 1978; Popham, 1978 Diagnostic testing assesses the student's level of knowledge and learning capacities either prior to or at the beginning of instruction. Such tests serve several purposes. They may record previous achievement, determine presence or absence of prerequisite skills, or classify the student according to various characteristics considered relevant for alternative modes of instruction. In some cases, diagnostic instruments serve as pretest data, establishing a baseline to measure the intervention effects of an instructional experiment. Finally, diagnostic tests can be shared with students as an early feedback system which helps them assess strengths and weaknesses in their own learning. Diagnostic tests serve both formative and summative evaluation purposes.
The main purpose of formative evaluation is to help students and teachers assess the learning outcomes while the class is still in the midst of its work. "The purpose is not to grade or certify the learner; it is to help both the learner and the teacher focus upon the particular learning necessary for movement toward mastery" (Bloom et al., 1971: 61) . Summative evaluation, on the other hand, provides the final overall assessment of the students' learning achievements. It is the sum total of the student's recorded accomplishment for a given unit of instruction.
Glaser's dichotomy between criterion-referenced tests and norm-referenced tests is not logically inconsistent with Scriven's distinction between formative and summative evaluation. Formative evaluation is always criterion-referenced measurement; summative evaluation may be either criterion-or norm-referenced. This brief excursion into the jargon of educational testing will be useful during later discussion of various tests of critical thinking. The functions of testing can best be understood through a concrete assessment of empirical instances in which teachers and researchers have articulated explicitly the educational goals of critical thinking. It is time to move beyond conceptual discussion into an examination of empirical studies about critical thinking and the teaching/learning process.
EMPIRICAL STUDIES OF CRITICAL THINKING
Empirical scholarship on the topic of critical thinking first emerged in professional literature during the 1930s. Some of these early studies still merit careful scrutiny. To this day the pioneering investigations of Edward Glaser (1941) This problem-solving approach, with a strong emphasis upon inductive reasoning, was brought to its logical conclusion on occasions of evaluating student performance. To quote from the instructor's manual: "SRSS does not advocate" essay tests or objective tests. These evaluation devices "too often suggest that knowledge is at a standstill" (Sjoberg, 1973: 52) . The preferred methods of evaluation include problem-solving exercises, miniature empirical studies, and group discussion.
During the developmental phase of the project, extensive testing as formative evaluation was conducted by F. Lincoln Grahlfs. Despite considerable pressure from the publisher, Angell refused to allow these formative instruments to go on the market as summative devices. SRSS Episodes contain neither glossaries of sociology terms nor test items which measure the students' capacity to memorize such terms. The SRSS project was committed to producing high quality curricular materials which would not compromise the principles of inquiry. Unfortunately, no research findings on the inquiry model were ever published from the project. It is impossible to know if the learning outcomes hypothetically anticipated could ever be empirically demonstrated.
The SRSS materials cannot be dismissed as elementary high school literature. They demand far more rigor than the typical basic college course and are the most systematic and comprehensive sociology curriculum ever constructed on behalf of the inductive approach. In my judgment the major drawback to the SRSS material, as college literature, is its labor-intensive character. Most teachers of the basic curriculum in higher education do 340 TEACHING SOCIOLOGY / APRIL 1981 not want to work that hard with ambiguous inquiry techniques.
The intellectual achievement of the Harvard Social Studies
Project is also impressive. Promoting a new concept of citizenship education, Oliver, Shaver, and Newmann developed a sophisticated critical thinking model. They assume that the United States is a diverse society with numerous value conflicts (e.g., individual autonomy vs. community welfare, majority rule vs. minority rights). A series of public issues such as school desegregation is assessed analytically in terms of various value conflicts. Labeling this teaching/learning method the jurisprudential approach, the authors attempted to help students rationally evaluate public controversies. Their framework is not a superficial discussion of current events in which one person's opinion is as good as another's. Emphasizing inquiry and dialogue, the Harvard materials demanded highly disciplined skills of critical thinking.
The Harvard Project had both a developmental and research orientation. For purposes of this article, the most important aspect of the Harvard Project is an empirical evaluation of critical thinking tests. Oliver and Shaver found inadequate all available tests of critical thinking. Their chief criticism is the validity of existing instruments to measure complex learning goals of citizenship education. The structured nature of multiple-choice tests often appears unrealistic as they tend to measure only fragments of critical thinking. Current critical thinking tests give little consideration to "the components of the total decisionmaking process in public controversy" (1966: 183). "In real life we don't sit at a desk checking or writing responses, but are often engaged, as part of the political process, in dialogue with others" (1964: 192). However, current paper-and-pencil tests measure only specified logical operations, without placing these mental skills in a societal context in which issues are debated. "In short, the tests tend to be unlike the context in which students are likely to apply the conceptual framework required to clarify and judge public issues" (1966: 184).
The validity problem must be explored in terms of evidence on the usefulness of tests in predicting critical thinking skills outside the testing situation. Is it possible that a student would score highly on a paper-and-pencil test, "yet be totally inept at performing the same operations in a 'real' setting?"' (Oliver and Shaver, 1966: 185). Oliver and Shaver attempted to answer this question by first constructing a reliable evaluation instrument to measure critical thinking competence in discussion settings. Just over 100 students participated in the "crucial experiment"; scores generated in the discussion setting were compared to scores obtained from pencil-and-paper tests. The correlations were extremely low, indicating that "there may be little or no relationship between competence to defend one's point of view in public and competence to do well on available 'critical thinking' tests" (1966: 225). While this study of 100 students hardly constitutes a major educational experiment, it does point in the direction of much needed research. In a small way, the study substantiates Oliver and Shaver's reservations about standardized critical thinking tests which claim to measure significant learning outcomes in citizenship education.
Space does not permit elaborate discussion of the Harvard Project's analytical model of instruction or the experimental design used to test its educational effectiveness. Suffice it to say that the researchers used pre-and posttest data, and experimental and control groups. Research results from this quasi-experimental format supported their claim of significant gains for students using the Harvard Project materials. In contrast to Glaser's findings (1941), students in the experimental classes did not show significant improvement on the Watson-Glaser test. It is difficult to interpret research results in educational experiments on critical thinking. After reviewing several studies, I agree with Oliver and Shaver: generalized tests of critical thinking intended to measure transfer of learning skills may show few or no significant differences between experimental and control groups. But when students are coached to develop specific types of reasoning skills represented in the tests, they respond to the coaching by yielding significant experimental results. Essentially, the teaching/learning experiment is little more than coaching for the exam. Research literature on critical thinking is dominated primarily by studies of high school students. The professed concern among sociologists with teaching students to think more rationally and scientifically about social phenomena may be to a considerable degree lip service that masks a hidden curriculum. Sociology professors may in fact be more concerned with teaching students what to think than how to think. That is, they may be more concerned with instilling certain ideas, beliefs, values, and ideologies in their students than with teaching them how to critically and scientifically evaluate those ideas.
This provocative study deserves much attention, but it contains a central flaw: lack of a clear definition of critical thinking. The measuring instrument does not specify those aspects of critical thinking which are under investigation. Testing items did identify various logical fallacies, problems of overgeneralization, and circular reasoning, but these items were not classified in any systematic fashion.
Logan's success with a teaching strategy to promote critical thinking is consistent with empirical studies reviewed in this article. Students can be coached to learn specific critical thinking skills found on tests administered at the end of the semester (Glaser, 1941; Lyle, 1958 There is no evidence that students acquire skill in critical thinking as a necessary by-product of the study of any given subject. On the other hand, almost any subject or project can be so taught as to put pupils on guard against hasty generalization, contradictory assertions, and the uncritical acceptance of authority. In general the research indicates that if the objective is to develop in pupils an attitude of "reasonableness" and regard for the weight of evidence and to develop ability to think critically about controversial problems, then the component attitudes and abilities involved in . Some knowledge is available on all four topics, but more research is needed to advance the improvement of instruction. I will not explore these topics further. This article will continue in another direction by exploring knowledge needed to improve the testing of critical thinking outcomes.
KNOWLEDGE NEEDED TO IMPROVE ASSESSMENT OF CRITICAL THINKING
Three strategies are suggested to improve the sociology teacher's capacity to assess critical thinking. The first approach involves a survey of existing instruments which have been constructed by experts. The second strategy calls for the development of analytical tools which can be used to assess existing banks of sociology test items. And last, knowledge is needed to help teachers intelligently construct their own evaluation instruments. These three strategies are designated, respectively, as inductive, critical, and constructive. They involve more than the identification or construction of test items. It is equally important to understand the purposes for which the tests are intended. The purposes of testing, in turn, are related to the educational goals of instruction. In short, one must always consider the techniques of testing in the broader context of teaching and learning. assess learning outcomes. The existing content in most of these tests, however, is either obsolete or irrelevant for sociologists (see Table 2 ).
According to Tomko and Ennis (1979: 6) the Watson-Glaser Critical Thinking Appraisal and the Cornell Critical Thinking Test are "the only general tests of critical thinking currently available" in the market of expertly-designed tests. Both tests include manuals with discussion of validity and reliability data. The designers of these tests have specified carefully the skills of logical reasoning they attempt to assess. They are constructed with carefully devised multiple-choice objective items. Since these tests measure generic reasoning skills, it is difficult to know how potentially relevant they are to sociology. Oliver and Shaver (1966: 184) see little value in such pencil-and-paper tests for civic education, but this negative opinion needs to be further examined empirically by sociologists in their classrooms.
In recent years considerable attention has been given to issues of academic accountability and the educational value of a liberal arts education. One aspect of this soul searching is a renewed effort to measure the lofty claims of general education. Responding to the need to know more about learning outcomes, two testing firms are developing new critical thinking tests. Since these efforts are in the developmental stage, they will be discussed as tentative projects with a future yet to be written in the annals of the testing enterprise.
McBer and examining dimensions of higher education which lead students "to become critical and discerning thinkers, competent problem solvers, and persons who will take the initiative in finding solutions to problems." CCAB consists of four tests (Test of Thematic Analysis, Analysis of Argument, Learning Style Inventory, and Self-Definition), but the first two instruments more directly concern issues of critical thinking and sociology. The Test of Thematic Analysis is described as "a measure of critical thinking ability." "This test assesses the process of forming, articulating, and using concepts when comparing, contrasting, and rearranging information in order to draw conclusions" (1978: 2; see also Whitla, 1977: 9) . Analysis of Argument measures intellectual flexibility. "This test reflects the capacity to think clearly and dispassionately when dealing with viewpoints that involve controversial and emotional issues" (Mcber, 1978: 2). Designed to be content free, both tests require students to respond in writing to various stories and controversial statements.
In McBer and ACT seem more concerned with the pragmatic claims of critical thinking than some earlier designers of critical thinking tests. Their instruments are more sensitive to criterionreferenced testing which seeks to relate critical thinking to successful adult role performances. This new interest in competency-based assessment may appear sloppy, but nonetheless offers promise of a new breakthrough in testing strategies.4
Sociology teachers need reliable knowledge about the critical thinking capacities of their students. The expertly-designed tests mentioned above provide some of the empirical tools essential to begin such a task. But these available tests do not exhaust the range of empirical instruments which might be used to assess critical thinking. Table 2 identifies several tests also relevant to the teaching of sociology. In many cases the original instruments use content items which are obsolete or of minimal value to sociology. But the testing formats and suggested strategies of inquiry are highly relevant. Sociologists can benefit from these earlier efforts as they revise and adapt instruments to their own specific questions.
The 26 tests of critical thinking mentioned in Tables I and 2 1, 2, 6, 8, 9, 10, 15, 17, 19, 20, 21, 22, and 26) (Levi, 1948) . A series of one-sentence statements requires the student to respond according to a predetermined classification scheme (Tests I 1, 13, 14, 16, and 18) . Expected judgments are often dichotomized (e.g., a statement is either fact or opinion), but occasionally responses may be more elaborate (e.g., Test 11).
Earlier discussion of various definitions of critical thinking revealed numerous complex components in the term. It is not surprising to rediscover this complexity when one examines the many aspects of critical thinking being assessed by the 26 tests. Finally, a few comments about the functions of the 26 tests. In some instances researchers have used their instruments for normreferenced testing (Tests 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 21, and 26) . But these same instruments can also be used for criterionreferenced testing. Another group of tests is intended exclusively for criterion-referenced testing purposes (Tests 7, 13, 14, 15, 16,  17, 18, 19, 20, and 25) . Several tests have been used at one time or another as diagnostic instruments (Tests 1, 2, 7, 11, 13, 14, 15, 16,  17, 18, 19, 20, and 26) 1, 9, 10, 12, 21, and 26) . On the other hand, many tests are not sufficiently rigorous at this point for such research purposes. Given this diversity of formats, topics, and functions, sociology teachers must weigh thoughtfully the facets of critical thinking which concern them and the purposes of assessment which guide their inquiry. Tables I and 2 Teachers of sociology need to develop a theoretical framework to assess the adequacy of critical thinking instruments. Guidelines are needed to evaluate existing sociology test items as to their usefulness in revealing capacity for critical thinking. Everett K. Wilson raises some helpful questions for such an endeavor (1979, personal correspondence). First, does the test item get at students' ability to take things apart, to see the elements (analytic skill)? Second, does the item measure students' ability to see connections, systemic properties (synthetic skill)? Third, does the test item get at students' ability to extend beyond the instant case or situation? That is, does it test skills in detecting analytically isomorphic populations or situations? Wilson's three questions are a valuable beginning; the analytical work of Ennis and others could be used to extend the list.
CRITICAL STRATEGY: EVALUATING EXISTING TEST ITEMS

CONSTRUCTIVE STRATEGY: GUIDELINES FOR TEACHER-MADE TESTS
I have now reviewed various tests which claim to assess critical thinking. I have also suggested that sociologists need to develop 356 TEACHING SOCIOLOGY / APRIL 1981 teachers claim to develop critical thinking in their classrooms, then they must devise some system of assessing learning outcomes commensurate with these claims. They also must determine what aspects of critical thinking they are promoting. Some aspects of critical thinking are more amenable to objective exams than others. For example, any teacher who is interested in the topic of inference can find many working models in the current collection of published critical thinking tests. Inference questions have two basic statements: one statement takes the form of a conclusion and the other takes the form of supporting evidence. Any number of objective testing possibilities can be designed around these two components. On the other hand, critical thinking tests which attempt to relate complex theories to novel problem-solving tasks are probably best assessed by essay questions.
Deliberate consideration of instructional objectives often leads to a second basic issue. Sociology teachers frequently claim that knowledge from textbooks and classroom lectures is relevant and transferable to nontextbook literature and to settings outside the classroom. In solemn voice, the cliches come easily to sociology teachers on the first day of class: "This textbook and my lectures will help you better understand events reported in the daily newspaper." If instructional objectives intend to provide useful learning opportunities for life experiences beyond the classroom, then testing devices should extend to those life experiences thought to benefit from formal education. If sociologists believe that their instruction will benefit all persons who read newspapers, then testing devices are needed to assess the student's newly-acquired capacities to better understand social knowledge found in newspapers. Such tests can be either objective or essay. For example, Robert Ennis has designed an objective critical thinking test which uses a simulated newspaper specimen (Moorburg Letter Test); I have designed several essay tests which make extensive use of journalistic sources (Baker, 1979) . Testing learning outcomes which stretch beyond the immediate boundaries of textbook or lecture requires careful selection (or imaginative creation) of relevant case materials (Newmann and Oliver, 1967) .
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One would hope that such reassessment will lead to meaningful innovation. I am currently developing an alternative teaching/ learning system for basic courses in sociology (Baker, 1975 (Baker, , 1979 . One aspect of this work is the creation of several critical thinking tests. These tests are designed to assess two fundamental cognitive skills: (1) the ability to assess the adequacy of others' statements about social reality, (2) the ability to create logically sound statements about social reality. Mastery of these generic skills allows students to go beyond the immediate text literature of sociology. I require students to examine sociology critically by comparing its truth claims with those of common sense and journalism.
Students are never asked to accept sociological knowledge as a worthy end in its own right. They are never tested on their ability to memorize or comprehend conventional textbook knowledge. As rational thinkers students must scrutinize sociological ideas with the same critical tools used for all other domains of social thought. Sociology is not immune from critical assessment in the sociology classroom. In short, critical thinking begins when professional knowledge is denied the special privilege of passive, uncritical acceptance.
CONCLUSION
I would like to suggest a simple syllogism. Since assessment of learning outcomes should coincide with instructional objectives, and since the instructional objectives of many (if not most) sociologists include commitment to critical thinking, it seems reasonable to conclude that conscientious teachers would be ever mindful of the task of evaluating critical thinking in the classroom. Yet such is not the case. Sociologists talk a good line, but they come up short at delivery time. They seem satisfied with teaching/learning arrangements which demand little more of students than the replication of favorite concepts, famous names, and club-house quarrels among the elite.
